Purpose of Review Review strategies to improve outcomes of colorectal cancer treatment in older patients. Recent Findings Older colorectal patients face many barriers to recovery during their initial inpatient stay following surgery and after leaving the hospital. In addition to the risk of inpatient morbidity and mortality, older patients are more likely to require postacute care services to face nutritional deficits and to experience complications of chemoradiation. Summary In order to improve outcomes for older patients with colorectal cancer, it is important for surgeons to recognize their unique needs and to develop plans to address them. The involvement of a multi-disciplinary team with geriatric experience can guide planning for surgery, the immediate postoperative recovery, and long-term survivorship.
Introduction
According to the United States Census Bureau's 2017 National Population Projections, 20% of the population will be aged 65 years and older by 2030 [1] . As the incidence of colorectal cancer (CRC) increases with age, a growing proportion of older adult patients is expected to undergo colorectal resection. While the colorectal cancer literature has traditionally focused on short-term perioperative outcomes and cancer-related outcomes, such as overall and disease-free survival (DFS) and overall survival (OS), there has been less discussion of other long-term outcomes that are relevant to older patients. Additional outcomes likely to be important to older patients include the use of post-acute care (skilled nursing, inpatient rehabilitation, home health), development of new comorbidity following cancer therapy, and ability to maintain independence at home. Here, we review key peri and postoperative outcomes among older adults with colorectal cancer and discuss their unique postoperative challenges beyond 30-day mortality and morbidity.
Epidemiology
Colorectal cancer is the second leading cause of cancerrelated deaths and the fourth most common cancer in the USA. The estimated incidence is 140,000 cases annually, representing 8% of all cancer deaths [2, 3] . The 5-year survival rates vary by stage at diagnosis, ranging between 14% for metastatic disease to almost 90% in early stages [2, 4] . Over the last 10-20 years, CRC mortality has slowly declined, possibly due to improved screening and early detection through fecal immunochemical tests (FIT), colonoscopy, and other modalities, and also likely due to the addition of novel chemotherapeutic agents for the management of metastatic disease [2, 3, 5, 6] .
While the traditional metrics for oncologic outcomes like disease-free survival are important for patients with all ages,
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there is still significant room for improvement, specifically, in the care of older patients in other avenues of our health care systems. Over one third of CRC patients are aged 65 years and older, and this percentage is expected to increase as the population of the USA and other developed countries continues to age [2] . More older patients are undergoing surgery, because advances in surgical and anesthetic techniques have made it safer to operate even in the oldest patients [2, 7] . According to a recent European population study, 77-92% of patients aged greater than 80 years with stage I-III rectal cancer were offered surgery for their cancer, numbers that would have been unthinkable even 20 years ago [8] . The growing numbers of older patients able to have-and survive-surgery have created several difficulties for health care systems, because these individuals have increased risk for a complicated and prolonged postoperative recovery.
Perioperative Complications in the Older Patients
Perioperative care for older patients can be challenging even for experts and high-volume hospitals, with complication rates as high as 60% in some studies [9, 10] . Advanced age may be an independent risk factor for postoperative morbidity following colorectal surgery, and age-related comorbidities can also increase the risk of complications. Additionally, patients ≥ 70 years old are twice as likely to die during the index hospitalization [9, 11] .
A critical aspect of postoperative recovery for older patients is maintaining cognitive function and avoiding delirium. Patients who develop delirium face a twofold increased risk of death, a 2.4-fold greater risk of institutionalization, and a 12-fold increase in the risk of developing dementia after hospital discharge [12] . Several interventions have been developed to reduce rates of delirium in older patients, with varying degrees of success, but more work is needed to identify which programs are most effective in surgical patients [13] [14] [15] . Postoperative recovery is particularly difficult in older patients who have preexisting impairment in cognitive function prior to recovery. When Bail et al. [16] investigated over 157,000 older patients, among other hospital-acquired complications, dementia was the largest contributor to increased cost of hospitalization. The extra cost incurred by those with dementia alone was comparable to that of individuals having three times the admission severity score or comorbidity index.
Just as older adult patients are susceptible to delirium and cognitive decline postoperatively, they are also at elevated risk for loss of physical function and independence. Over one third of older patients demonstrate a decline in activities of daily living prior to hospital discharge [17] . These deficits are not transitory changes that are easily reversed. According to a multi-institutional study examining patients older than 60 years who underwent major abdominal surgery, at least some postoperative loss of function persisted for up to 6 months after surgery in half of all patients [18] . Additionally, when loss of physical function is not adequately addressed by post-discharge care plans, there is a 37% increase in the risk of readmission, leading to increased costs for patients and health care systems.
In addition to the increased financial burden, older patients' experience of significant postoperative complications and delays in recovery can affect their long-term survival. Older colorectal cancer patients with postoperative infections are 41% more likely to die in the 5 years after surgery than similar patients without infections [19] . It is unclear whether the difference in mortality is related to downstream complications of the infection or some other mechanism. However, it is well established that postoperative complications lead to delays in initiation of adjuvant therapy [20] . Medical oncologists are understandably reluctant to begin chemotherapy or radiation in the setting of an active infection, and adjuvant therapy is more effective when started relatively early after surgery.
Continued Care After Hospital Discharge
A higher risk of complications and functional decline make older patients considerably more likely to receive post-acute care services after major abdominal operations. The most common post-acute care modalities after surgery include home health, skilled nursing facilities, and inpatient rehabilitation [21, 22] . Up to 50% of patients age 65 and older who have abdominal surgery for cancer will use some form of postacute care after leaving the hospital [23] . The likelihood of requiring post-acute care after surgery increases steadily with age and becomes even more probable in patients who experience postoperative complications or who have preexisting functional deficits [21, 24, 25••] .
There is ongoing debate over how to best deliver post-acute care for older surgical patients and how to determine when patients are likely to benefit from care at home versus in skilled nursing or inpatient rehabilitation facilities. Some older patients are likely to benefit from time in a rehabilitation hospital or skilled nursing facility before they return home, particularly if they have significant functional deficits and lack adequate social support. However, others may derive significant benefit from being at home in a familiar environment, even with major complications or limitations in physical activity. Currently, there are no guidelines or data to help surgeons identify when patients are most likely to benefit from therapy at home versus in a skilled nursing or rehabilitation facility. The Medicare Payment Advisory Commission found that one third of all Medicare patients discharged to skilled nursing facilities or inpatient rehabilitation could have been treated at home with home health, leading to costs savings of $10,000-$24,000 per patient [26] . A similar study for abdominal surgery patients found even greater potential for cost savings through the use of home health services [27] . To further complicate post-acute care decision-making, colorectal cancer patients discharged to skilled nursing facilities or inpatient rehabilitation have significantly worse survival than similar patients who go home after surgery, even after adjusting for differences in functional status and postoperative complications. Overall, 5-year survival rates were decreased by up to 30% in patients discharged to skilled nursing facilities, inpatient rehabilitation, or long-term care hospitals when compared to those discharged home [25••] .
Potential for Intervention and Quality Improvement in Post-acute Care
Ongoing concerns about the quality of care in skilled nursing and other facilities have prompted the Centers for Medicare and Medicaid Services to develop a national rating system for such facilities to identify and improve outcomes [28, 29] . However, the process of choosing a post-acute care facility or home health provider may still be suboptimal, resulting in patients receiving care in facilities or by home health providers that do not address their care needs. A better understanding of how decisions about post-acute care are made could improve outcomes by matching patient needs to their post-discharge care setting.
Clinicians also need tools to accurately determine posthospital care needs of older patients having colorectal cancer surgery. Several studies indicate that physicians do a poor job of identifying when older patients have care needs that persist after hospital discharge [30] [31] [32] [33] . As many as 93% of older CRC patients are discharged with unmet care needs, including functional deficits, a lack of social and emotional support, and insufficient economic resources to manage recovery. Failure to address these needs can contribute to long-term functional decline and hospital readmissions [34] . A literature review of discharge barriers in older adults with dementia identified four main issues: distributed responsibility and limited support among health professionals; risk-focused decisions that lead to overuse of inappropriate resources, including skilled nursing facilities; poor support and communication for the primary caregiver; and varying family support, competence, or interest that may conflict with the patient's best interests [35] .
As evidenced by the aforementioned literature review, half of the issues arise from mismanaging expectations: patients and families are not being adequately prepared for the life changes stemming from colorectal cancer surgery [35] . Up to 60% of patients with newly diagnosed cancer reported that they were not appropriately informed about their treatment, lifestyle after treatment, and changes in social functioning [36] . In a Canadian survey, recurring narratives after hospital discharge included uncertainty around discharge plans and surprise regarding residual effects of the illness [37] . A similar study in Sweden demonstrated similar findings after colorectal surgery: confusion about the division of responsibility between primary and specialist care, inadequate information on self-care, and disappointment regarding rehabilitation as it frequently lacks structure and individual adaptation [38] . When patients and families do not know what to expect from surgery and care plans, it becomes harder for them to plan for future care needs and to make informed decisions about their operations.
However, a well-integrated and multi-disciplinary team can help address these discharge barriers and frustrations in order to meet the needs of older CRC patients. Many studies have used different protocols to address this conundrum in older patients [13] [14] [15] . While future studies are needed to identify the most effective approach, a systematic, bundled, multidisciplinary care implemented since the day of admission is likely more successful than an ad hoc evaluation at the time of discharge. Such a protocol would include multiple professionals: social workers and case managers can conduct formal assessments of discharge needs and identify resources for post-discharge care for patients and family. Using a facility rating system and soliciting feedback from patients after discharge could improve this process. Physical and occupational therapists can evaluate the patients' functional deficits and help determine the appropriate level of care to target those deficits. Dieticians may not only adjust nutritional content to optimize healing, but also reinforce diet education specific to CRC patients with ostomies. Ostomy and wound care nurses can teach patients and families the intricacies of ostomy care and surgical wound management. Survivor group volunteers can provide emotional and psychological support as well as better portray the life after surgery and hospital discharge. The clinical expertise of geriatricians and geriatric-trained nurses should not be underestimated as well. Such a specialty team can champion provider education and support so that other disciplines also become better equipped to care for older patients.
Ostomies and Nutrition
Older patients with CRC frequently manage ostomies after surgery. Not surprisingly, ostomies are associated with unexpected readmission due to dehydration and acute kidney injury (AKI), which may progress to severe chronic kidney disease (CKD). According to a retrospective study of 600 colorectal patients, an ileostomy increased the risk of AKI-related readmission by 10-fold [39] . Additionally, patients were four times more likely to progress to severe CKD with an ileostomy. These risks are even higher among older patients as they commonly have a blunted thirst response and a diminished physiologic reserve [40, 41] .
Living with an ostomy also leads to certain dietary changes that can impair health and exacerbate malnutrition. Up to 20% of patients with an ileostomy report food avoidance due to appliance leakage and cite vegetables and fruits as the worst offenders [42] . This is especially problematic in older cancer patients because anorexia and cachexia are common and are compounded by polypharmacy and chemotherapy [43] . Additionally, older cancer patients and their caregivers may actually perceive weight loss as beneficial or healthy rather than being related to the cancer or its treatments [44] . Consequently, they may be less likely to report a decreased dietary intake to their physicians [44] . Poor nutrition is associated with a significantly greater risk of hospitalization and mortality, highlighting the importance of addressing this problem [45] .
Psychological and social stigma associated with an ostomy may also create self-imposed isolation and undermine social support networks. Embarrassment with appliance leakage, difficulty adjusting to a new body image, and unmatched expectations after surgery all contribute to increasing social isolation at times when older cancer survivors need social support the most [46] . While ostomies are often meant to be temporary with plans for reversal after adequate healing, approximately one in three rectal cancer patients older than 70 years will retain their diverting ileostomy permanently after anterior resection [47] .
Perioperative Strategies to Improve Outcomes in the Older Patients
Enhanced Recovery After Surgery (ERAS) programs have become increasingly popular at high-volume colorectal surgery centers and represent a major paradigm shift in the management of patients of all ages. ERAS programs take many forms, but the basic elements include early mobilization, enteral feeding without waiting for either flatus or bowel movements, and multi-modal anesthesia and pain control. The ERAS approach contrasts with traditional surgical teaching that enteral feeding should not commence until there is "evidence of bowel function." Such accelerated nutritional support seems promising as postoperative nutritional deficits tend to affect older patients more than their younger counterparts [45] .
ERAS protocols also emphasize non-opioid methods of pain control to limit the known effects of opioids on gastrointestinal motility. A multi-modal approach to pain control has been recommended by the American College of Surgeons and the American Geriatrics Society to minimize opioid exposure, and a focus on early ambulation is helpful to reduce deconditioning and prevent functional decline [48] . Facilities that implement ERAS programs have consistently demonstrated fewer major postoperative complications, decreased mortality, and shorter length of hospital stay among older and younger patients having colorectal surgery [49] [50] .
The choice of surgical technique is also likely to influence postoperative recovery. Laparoscopic surgery should, in theory, offer several advantages for older patients because smaller incisions can potentially reduce pain that could limit mobility. Some evidence suggests perioperative complications are reduced among older patients undergoing laparoscopic compared to open surgery [10, 51] . In a multi-center, casecontrol study, over 400 patients aged 80 years or older underwent laparoscopic versus open colorectal surgery [51] . Overall, postoperative morbidity was significantly reduced in laparoscopic cases, including decreased incidence of delirium, pneumonia, and organ space surgical site infection. Although operative time was significantly longer in the laparoscopic group, estimated blood loss was significantly less. Oncologic outcomes in the two groups were equivalent, with no difference in the number of resected lymph nodes or margin status.
Neoadjuvant and Adjuvant Therapy in the Older Patients
Surgery is the primary treatment for colon and rectal cancer, but older patients with advanced disease will typically receive adjuvant chemotherapy and/or radiation to supplement the resection. Both chemotherapy and radiation carry distinct risks that can significantly affect quality of life for older patients. Rectal cancer patients aged 70 or older sustained more cardiac complications and complication-related deaths from neoadjuvant and adjuvant chemoradiation than their younger counterparts [52] . The risks of developing complications from adjuvant therapy are influenced by patients' comorbidity burden and age. Because age is associated with a greater likelihood of comorbidity, older patients represent a high-risk group for therapeutic complications [52] .
The effects of chemotherapy and radiation are not limited to their interactions with existing comorbidities but can also lead to the development of new medical problems. According to a study of older colorectal cancer survivors using the SEER-Medicare database, the 10-year risk of developing new-onset cardiovascular disease or congestive heart failure is increased by more than 30% in survivors compared to controls [53••] . Older patients with preexisting diabetes and hypertension were at even higher risk for developing new comorbidity. The choice of chemotherapy agents can somewhat modify this risk, but all treatments were associated with a greater risk of new comorbidity, which leads to increased healthcare costs and diminished quality of life.
However, just as age alone ought not prevent the discussion of surgical resection, neoadjuvant and adjuvant therapies should also be a viable option to the CRC patients of all ages. Unfortunately, in practice, despite the demonstrated oncologic efficacy of chemotherapy and radiation in all age groups, older patients are far less likely to receive either [54] [55] [56] . Therefore, in order to better assess frailty and offer maximum survival benefits to colorectal patients, the International Society of Geriatric Oncology (SIOG) recommends performing a geriatric assessment in all eligible patients [57] .
Recommendations
The surgical and medical management of older patients with colorectal cancer is complex and demands more time and planning than when treating younger and healthier individuals. Based on the issues identified above, we have several recommendations for surgeons managing these patients:
1. It is worthwhile to dedicate more time to discussing outcomes and planning for postoperative recovery, including prolonged recovery time with increased risk of complications, the potential need for post-acute care services, and lifestyle modification including ostomy care. There are several established methods for assessing preoperative risk: Comprehensive Geriatric Assessment, Barber questionnaire, Fried Frailty Criteria, and the Preoperative Assessment of Cancer in the Elderly [58] . Each of these instruments provides an objective assessment that can help assess the likelihood that older patients will need additional care after surgery. It is pivotal to bring family members to this discussion. 2. Not all patients stand to benefit from surgery. As such, organizing a goals-of-care discussion that weighs the risks and benefits of an operation and matches patients' values and preferences is prudent. For some patients, opting out of surgery is equally reasonable when the downstream effects of surgery may impair quality of life to the same-or even greater-extent as the cancer itself. 3. During the inpatient stay, early involvement of case managers, social workers, therapists, dieticians, and geriatric specialists can assist with early identification of new care needs. A systematic multi-disciplinary approach to discharge planning is likely to be more effective than an ad hoc evaluation at the time of discharge. 4. Even if the hospital does not have a formal ERAS program in place, adoption of ERAS principles can accelerate recovery and improve outcomes. Additionally, creation of an Acute Care for Elders unit or equivalent strategy can help optimize recovery. 5. Preventing and managing delirium are critical to minimize cognitive decline after surgery. There are numerous validated instruments to screen for delirium, and evidencebased strategies for delirium prevention and management can profoundly affect the course of postoperative recovery [48] . 6. Although surgeons are not typically involved in the selection of neo or adjuvant therapy, surgeons can help patients understand what their therapy will entail and prompt them to discuss the full health effects of chemotherapy and radiation with their medical oncologists.
7. Every older patient with an ostomy needs thorough teaching, preferably with their caregivers. This may seem obvious, but the significant number of older patients readmitted due to ostomy complications argues that surgeons have underperformed in this critical area. An ostomy and wound care nurse can help with the process. Former-patient volunteers can also help patients cope with postoperative changes and expectations.
Conclusion
When treating colorectal cancer in older patients, surgical and medical specialists need to widen their focus beyond the immediate effects of surgery and chemoradiation. Taking time to discuss and plan for the full scope of cancer therapy will not only lead to more informed patients but is also likely to improve outcomes for patients, their caregivers, and our health system.
